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DETAILED ACTION 

This communication is in response to tlie Applicants' Response dated 4/17/07. Claims 
11-12, 14-17. 19-22, 24-30 are pending in the application. Claims 11, 16, 21, 24, and 
27 are independent claims. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which fomris the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 11-12, 14-17, 19-22, 24-30 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Milligan et al. (US 5210866), and further in view of Bachmat et al. 

(6237063). 

As per claims 11,16, Milligan et al. teach: 

a host computer; and a storage system storing data accessed by said host computer - 
col. 5, lines 30-34. 

wherein said storage system includes a first physical storage area in one or more disks 
in said storage system and a controller for accessing the one or more disl<s in said 
storage system - fig. 1 , items 103-125 (disk drive manager and disk drive subsets); col. 
3, lines 13-49. 



Application/Control Number: 10/673,609 Page 3 

Art Unit: 2163 

wherein said first pliysical storage area corresponds to a first logical volume accessed 
by said host computer; wherein said host computer stores data in said first physical 
storage area, and a backup copy of the data is stored to a tape at a certain point in time 
- col. 3, lines 50 to col. 4, line 25 (in time of a physical disk drive failed, a backup disk 
drive from the shared pool of spare disk drives is automatically switched in place of the 
failed disk drive); fig. 1 ; col. 8, line 40 to col. 9, line 20; col. 1 1 , line 65 to col. 12, line 2 
(The redundancy group is also called a logical volume or logical device. Within each 
logical device there are a plurality of logical tracks, each of which is the set of all 
physical tracks in the redundancy group which have the same physical track address); 
col. 21, line 11 col. 22, line 32; col. 25, lines 15-55 (backup copy/snapshot copy - at 
certain point in time - used for disk backup purposes or write these modified virtual 
tracks to a tape drive...) 

wherein after said certain point in time, upon occun-ence of a failure in a sequence of 
processing executed by said host computer, said host computer selects an unused 
second logical volume in said storage system, said second logical volume 
corresponding to a second physical storage area in said one or more disk, and reads 
the backup copy of the data from the tape to said second logical volume - col. 1, line 
65 to col. 2, line 9; col. 3, lines 57-60; col. 5, line 63 to col. 5, line 3; col. 6, lines 43-61 . 

wherein said host instructs said controller to relate said second logical volume in said 
second physical storage area to said first logical volume in said first physical storage 
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area according to a swap request by exchanging positional information of tlie first 
logical volume with that of the second logical volume, so that said controller accesses 
said second physical storage area when said controller receives an access request to 
said first logical volume from said host computer - col. 5, line 63 to col. 6, line 3 
(swap/switch a backup disk drive to a the failed disk drive is automatically done in which 
it is done by switching/exchanging the positional/address information of each other); col. 
7, lines 29-66. 

However, Milligan et al. do not explicitly disclose data of said first logical volume 
is interchanged with data in the second logical volume. Bachmat et al. further the 
teaching of the swap/switch to a spare/unused logical volume to backup data in case of 
a failure in a sequence of processing executed by said host computer by teaching 
physical disk storages and mirrored logical volumes - col. 3, lines 29-45; col. 4, lines 
19-40; swapping logical volumes on the same physical disk storage device - col. 6, 
lines 29-67; col. 8, lines 1 1-31 ; select first and second logical volumes on different disk 
storage devices to be exchanged, once the selection is made, the data In the first and 
second logical volumes are exchanged - col. 3, lines 29-45. Thus, it would have been 
obvious to one of ordinary skill in the art at the time of the invention to combine Milligan 
et al.'s teaching with Bachmat et al.'s teaching in order to allow the 
swapping/switching/exchanging logical volumes to better in load balancing as of 
Bachmat et al.'s teaching or in provide a spared disk drive will be switched to usage 
when there is a disk failured as of Milligan et al.'s teaching. 
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As per claims 12, 17, Milligan et al. teach: 

wherein before receiving said swap request, said controller relates an ID of said first 
logical volume to an ID of said first physical storage area and accesses said first 
physical storage area according to an access request including said ID of said first 
logical volume received from said host computer; wherein after receiving said swap 
request, said controller relates an ID of said first logical volume to an ID of said second 
physical storage area, and accesses said second physical storage area according to an 
access request including said ID of said first logical volume received from said host 
computer - col. 3, line 50 to col. 4, line 46; col. 7, line 30 to col. 8, line 39. 

As per claims 14, 19, Milligan et al. teach: 

wherein said storage system includes plural first physical storage areas, each of which 
conresponds to a first logical storage area in said first logical volume, and plural second 
physical storage areas, each of which corresponds to one of said plural first physical 
storage areas - fig. 6. item 605; col. 3, line 12 to col. 4, line 46; col. 1 1 , line 47 to col. 
12. line 46. 

wherein said controller stores the backup copy of the data in said plural second physical 
storage areas, said backup copy of the data stored in the second physical storage area 
being the data stored in the first physical storage area corresponding to said second 
physical storage area at the certain point in time - col. 5, line 30 to col. 6, line 3; col. 21, 
line 1 1 to col. 22, line 32. 
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according to said swap request, said controller relates one of said plural second 
physical storage areas to a first logical storage area which corresponds to a first 
physical storage area corresponding to said one of said plural second physical storage 
areas, so that said controller accesses said one of said plural second physical storage 
areas when said controller receives an access request to said first logical storage area - 
col, 7, lines 29-66; col. 3, line 50 to col. 4, line 46. 

As per claims 15, 20, Milligan et al. teach: 

wherein before receiving said swap request, said controller relates an ID of said first 
logical volume to Ids of first logical storage areas and IDS of said plural first physical 
storage areas and accesses one of said plural first 

physical storage areas according to an access request including said ID of said first 
logical volume and an ID of a first logical storage area - col. 3, lines 13-49. 
wherein after receiving said swap request, said controller relates said ID of said first 
logical volume to said IDS of said first logical storage areas, an ID of at least one of said 
plural first physical storage areas, and an ID of said one of said plural second physical 
storage areas, and accesses said one of said plural second physical storage areas 
according to an access request including said ID of said first logical volume and an ID of 
a first logical storage area corresponding to said ID of said one of said plural second 
physical storage areas - col. 3, line 50 to col. 4, line 46; col. 7, line 30 to col. 8, line 39. 



As per claims 21 , 24, Milligan et al. teach: 
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at least one disk; a first pliysical storage area in said at least one disk, said first physical 
storage area being included in a first logical volume accessed by said host computer, a 
second physical storage area included in a second logical volume in said at least one 
disk - col. 2, lines 55-58; col. 3, line 13 to col. 4, line 46; col. 1 1 , line 65 to col. 12, line 2 
(The redundancy group is also called a logical volume or logical device. Within each 
logical device there are a plurality of logical tracks (these tracks should be continuous), 
each of which is the set of all physical tracks in the redundancy group which have the 
same physical track address); col. 21, lines 11-65. 

a controller coupled to said at least one disk; wherein a backup data is stored to a tape, 
said backup copy of data being a copy of data stored in said first physical storage area 
at a certain point in time; wherein said controller accesses said first physical storage 
area according to an access request to said first logical volume received from said host 
computer - col. 3, lines 13 to col. 4, line 47; col. 21, line 11 col. 22, line 32. 

wherein when recovery of the data in the first logical volume to the certain point in time 
becomes necessary, said host computer selects the second logical volume in said 
storage system, and reads the backup copy of the data from the tape to said second 
logical volume - col. 1 , line 65 to col. 2, line 9; col. 3, lines 57-60; col. 5, line 63 to col. 5, 
line 3; col. 6, lines 43-61 . 
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wherein after said controller receives a swap request from said host computer, said 
controller accesses said second physical storage area according to an access request 
to said logical volume received from said host computer by exchanging positional 
information between said first physical storage area and said second storage area with 
each other - col. 5, line 63 to col. 6, line 3 (swap/switch a backup disk drive to a the 
failed disk drive is automatically done in which it is done by switching/exchanging the 
positional/address infomnation of each other); col. 7, lines 29-66. 

However, Bachmat et al. further the teaching of the swap/switch to a 
spare/unused logical volume to backup data in case of a failure In a sequence of 
processing executed by said host computer by teaching physical disk storages and 
mirrored logical volumes - col. 3, lines 29-45; col. 4, lines 19-40; swapping logical 
volumes on the same physical disk storage device - col. 6, lines 29-67; col. 8, lines 11- 
31 . Thus, It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine Mllligan et al.'s teaching with Bachmat et al.'s teaching in order to 
allow the swapping/switching/exchanging logical volumes to better in load balancing as 
of Bachmat et al.'s teaching or in provide a spared disk drive will be switched to usage 
when there is a disk failured as of Milligan et al.'s teaching. 

As per claims 22, 25, Milligan et al. teach: 

wherein said controller relates an ID of said first logical volume to an ID of said second 
physical storage area according to said swap request, so that said controller accesses 
said second physical storage area when said controller receives an access request 



Application/Control Number: 10/673.609 Page 9 

Art Unit: 2163 

including said ID of said first logical volume after receiving said swap request - col. 3, 
lines 13-49. 

As per claim 26, Milligan et al. teach: wherein said backup data Is stored from a tape 
medium to said second physical storage area - fig. 1; col. 8, line 40 to col. 9, line 20. 

Claims 27-30 claim the same subject matter as of previous claims and are rejected 
based on the same prior art. However, Milligan et al. disclose mapping of first logical 
areas of said first logical volume to said first physical storage areas, and second logical 
areas of said second logical volume to said second physical storage areas - the 
abstract; fig. 1 ; col. 1 , line 63 to col. 2, line 34; col. 3, line 13 to col. 4, line 25; swapping 
of positional information of logical drives in case of failure — col. 5, line 63 to col. 6, 
line 3 (swap/switch a backup disk drive to a the failed disk drive is automatically done In 
which it is done by switching/exchanging the positional/address information of each 
other); col. 7, lines 29-66. 
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However, Bachmat et al. further the teaching of the swap/switch to a 
spare/unused logical volume to backup data in case of a failure in a sequence of 
processing executed by said host computer by teaching physical disk storages and 
mirrored logical volumes - col. 3, lines 29-45; col. 4, lines 19-40; swapping logical 
volumes on the same physical disk storage device - col. 6, lines 29-67; col. 8, lines 11- 
31; the least busy logical volume on the physical disk drive...- col. 12, lines 6-18. 

Response to Arguments 
Applicant's arguments with respect to claims 1 1-12, 14-17, 19-22, 24-30 have been 
considered but are not persuasive. Regarding the Applicants' argument on page 15 
that Milligan is concerned with failure of a disk drive... Examiner finds that Milligan's 
teaching also concerns data recovering in case of processing failure - col. 3, line 13 to 
col. 4, line 46. Also, in fig. 1 , Milligan shows that host processors 11,12, connect to 
control unit which interconnect to control circuits 121 . Thus, there is at least a 
controller in order to perform switch/swap operations. Furthermore, Bachmat et al. 
teach the swap and exchange of data between two logical volumes - col. 3, lines 29-45; 
col. 6, lines 9-48. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 
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A shortened statutory period for reply to tfiis final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final acfion and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry conceming this communication or earlier communications from the 
examiner should be directed to LINH BLACK whose telephone number is 571-272- 
4106. The examiner can normally be reached on Mon.-Thurs.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Don Wong can be reached on 571-272-1834. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Infonnafion regarding the status of an application may be obtained from the 
Patent Application Infomnation Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infonnation for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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